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% BABEEANOCRBEEROBHBENER | BERRESERBROBHBLL, 4
A | emass wEmaes | of REREREICSALEOLEAO | EBFALLLCESE, LNEONE
Z AiE B W AR IS B LN (LA TNB) Cemi, | RANBLATHEENSE OEMfLS &
| BRI BB LR, 2% 5.
5
e a | BNMEEST, EERET -SSR | e o _
mEsem | WOREAN BE | moimia RRS K, FRES0mT | DEEE, EHRS2km, THRS20kmIS
*ﬁJET 9% 37)%) nXIEj_%)o




S(km?)

it
ted
[

b5

4. BFRBRAILEEHE~RABARBEE~AEREARBHEDERZTEEL-E DM EE T
== — I 72
42 ERETILDERTE(7.719)
J Power
QEART—RADEBETIVDEZA(3/7) BR/NSA—2EREDKRET)

/- HEE—AUNE, FREEBFALIE] B Kiﬁiﬁ@iﬂ%ﬁ@?‘/ﬂ)%I:@?‘éiﬂ%éﬂ’éiif:FIEISE%‘(&#\QN4)(:4:6@%&11*3\
BEE—AVNDRT—12T |, RURKGHEBOMRBEZREZAMEIZMNQ015)ICEKEZIRT—)UT IICKPEERZERELEL, &
SFHIIZEEE T Do

- WIE@EEIE, EAY—ROERETILOWEEIE3504km? (P82 M) ELT, BRRT—ULV T IZEBMBEE—AIEEET D,
o EBOHER SLARTHGEIEEFEN201DICEDRT—ILTICEDE, MEE—AVEHTET D, Y,
™ -
10000 | OBEBF LI LB EES () S EE— AL M- mD R —1 25 |
i |
BEHFALE | Mo = (5/2.23 x 101%) /2 x 1077 (My< 7.5 x 10'%) i
3504KIZF = = = - = o = o oL LA l My = (S/4.24 x 10'1)2 x 1077 (7.5 %1018 < M, < 1.8 x 10%9) :
[ | My = 1.00 X S x 107 (1.8 x 102° < M) :
| |
l @ BExXEIZH(2014) 2L H M RBEIESkm)EMEE—A2VMMIN-mPDRT—) 5 :
1000 f i M, = (5/2.23 x 1015)*/2 x 1077 (M, < 6.5) :
' : My = (5/4.24 x 101)2 x 1077 (65< M, <7.7) i
18 (FH\(2015) : My = 1.54 x S x 10%7 (7.7 < M) :
I @ EIFH(2015)ICkBRT =Y I
I M Ac* EHBMEABTE |
: Bo*=c mO/ Ac*= 24bar Ses EIRMTEERE '
| seisWseis W, - EEWEDIE :
100 - — | ¢ = 0.45 + 0.7exp[—L/ Wieis] L HBRS .
1.0E+19 1.0E+20 0] = !

BRIV DEER
EXEBRETIL Ot ERRED LR

B E— AL FMy(N-m)
MEBEmELHEE—AVMDRT—) T DLLE

DREEFHFRLIE | QERAIFEN(2014) | GEFA(2015)I2&
[ZKBRT—N)Y [ZKBRT—1Y BR—1)Y
i /= E & (km?) 3504 3504 3504
ey 3.5 X 102 5.4 X 102 4.7 X 102
HRE—AVHN-m) (M,,7.6) (M, 7.8) (M, 7.7)
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42 ERETILD

=n
=374

E(8.719)

QERT—RADERBRETIVDEZ A (4./7) HMIBRI/INTA—2E

73

J Power

- BRBALRBHE~AFAEBARGHE~BEREBARBZMBOEHZERELEOER T —ADERET L OMBRH/
IA—REDREICEATIEAAEUTICRY,

ERT—ADBRETILOWRANFA—2FDEZT

RAEFICEIERIRNT A2 DT

INTA—E ERT—ADERRETILDEZS
B EARYL E SRS GHE
N . B ISR IETEERAEREHES, &Y
AT EIFHE Sty 1L
w - N SERRAAORENRNTY | rcsT REARER A
2 e AR A8 (£ BERCNL EED55, BHITBEADTHBBEICTAR
] ‘ : JTAERET B,
c FARYT A
% 185 R 0D A B 38 I
] AL | ppemioe | EOREBOAA AT | EXEECHI SRR COR
(BABETE) AT AL~ BB saRERLNTY | Bos o BEONRELRLCRE.
fd:('\o AT y . .
\
5% MEEERIOREREAN | BTk ETREAKEADES, B
x o RSB — BOWIEBIA BT AHE | Db AL MDD R FIE <R < FE
40 FEEN TG, ¥ HMBBAL REE BT 5.




4. BRBRAILIEBME~ERBARBGHMEBE~BEXERARZGHEZDEEEZEL-HMEDZEE)ZT(H
42 ERETILDOEZRTE(9.719)

74

S PoweEr

QEART—ADEBERETIVDEZE (5/7) HRANGA—EF (FARNITADIEHETE, 7AXR)

T4DMEE) (1./3)

-

- HRBALEGHE~RRBARGHE~BERBARBHMEOETEZEEL-HEL, MERINMIITkmTHY, HEETF

BILSETI, COELGRRMBICEBLTIZMB/NNSA—2DRTEITEIENADETHHIENIEHINATIVS,

o Lo T, CCTIREBEHDOAETEELGIMBNSA—FZETEL, UTOBRAHNLETILOREMEEMHERLI-OZA T, RSFMEA

EERVWTERET S,
T AR TFAEIELED, BEFEHI2001)D15%~27%%ELGEBELEWNTE,

PTARTADNETED, DA EELBLTELUELMEELZ DTV &,

\

o MIB/INSA—ADHRELEIL, TRISRTAEI~AEIDINSEETSHEET D, AE1~FESTIE, MiEEESHEE—
AVROBBRRIZTOVWTEFRLRTHEEREIEN (2010)ZHELTGEAL, FHUEIBETEEFDOREICETROBEIZTRT &
SIZENENBERID S EEFERT S, )

MBS A—BFDRESLE

Hix BHiE Hik2 5i%3
BEHFALIEIZKEAE MA#5599 D (Eshelby(1957)) | BIEA(2015)I2LB A%
B® (A 0=3.1MPa, Sa=0.22S) A=A E
« Fujii and Matsu’ ura(2000)(< & — s RRGHEEIZCKDAERR
SAERGEINEEBZXRIC NthEDMB/INSA—2EE
O DEHTTEHEINT FIEICEDE, BINSA—2%
{EA 0=3.1MPaZ R \-#EE T HE,
e HH=6H, MINETHDIH
EZEEICITESLTENEEZILN
BN, SELLTHENRET
%,




4. REBRILTGHE~RRBARGNE ~ 2R BRARBZMEDESZE B LI E D EB) T

42 EEEFIILOEE(10.19) />
J Power
QOEXRT—RADERETILDEZZAH(6/7) WEBRHENSGA—3FE (FARTADILHEBTE, TAXRY

TA4DMEE) (2/3)

s UTDNSGA—FZFETFEL, TDHEYMEICTDOLNTRETT S,
BEREHLARILA  BE2AEDIGHBRTEA 0, 7ARYT(DEFES, 7ARYT(DIEHETEA 0,
o HiE1, Aik2, AESIZKANTA—FIDEFEIO—FLUTITRTX,

X HEI1EAESTIIMBIRELLITTANY BB T—EELDHIEIRT DAY=

BHREHBLTUDs, BARTRIMET—AL ML T—EERS, ALSHRAEATOESY,
. EREFEHM _
b Hik2 7ik3 WX G014 M,=1.54 S x 107
BEBFALLE  ARISvIOR H1F41(2015)I2 & @t et 50228
[C&kDAE ZHWAE CSYabs '
. Fujii and _
S S S @)= Matsu’ ura(2000) A 0=3.1MPa
«— (13 — (1)5C — (DK
v W=t v (= y (=t (H= Madariaga(1979) Ao =S/S)A o
IVIO MO MO
= =} = 0.5 2
2t } 6)7t ozt (G 1=1EA\(2001) A=4T(S,/T)°A oV,
> S, A El?;t (6= 1813 A\(2001) A=2.46 x 1010 x (M, X 107)1/3
«— (3)5t «— (73t . r=(77/4) *{My/(A-R)}-V 2
"4_ (4>Et y g > S (7)Et Sa: T I’2 ’
Ao S, <« (5)7 Eshelby(1957)
i . «— (8)zt ! @  (ARIZVID A 0=(7/16) X My/(S/ Tt )'*
| )= : . (M) A )
A Ao, @O 1BIFEA\(2015) A 0#=24bar(=2.4MPa)
10z HEIEH(2015) A o*,=187bar(=18.7MPa)

V, SIREE (3.4km/s), R MTBEERDFMEE, r 7ARNYT/OHEMERE, Ao THBMIENHBRTE(MBLAOFEYE AR TEIZED), Aot TARUT(OEBHISHETE(TARIT(DISHBETEITHS)



4. REBRILTGHE~RRBARGNE ~ 2R BRARBZMEDESZE B LI E D EB) T

== — =L 76
42 ERETILDERE(11.719)
= S rower

QEXRT—RADEBRETIVDEZE (7/7) RN GA—REFE (FAR)TADILNETE, TAXI)

TA4DMEIE) (3/3)
/ o 2 - — O = _ e \

s TNFNDHETHELIZ/N\GA—FETRIZTRT,

o AiR2lX, BIBEEKIIHTETARYT OEBLEABRAGFTMELGY, BEERICH L THERIZERZRET &L #EH TIE

WL,

o AE3IEK, AFENZELTFZARYT(EBLEAPONEINEDD, FAR)TADIIBETENKEL EEALANILELLE LR

N [CZRSFRIGEHEMNZON D=0, TARYTADIEHETE, TAR) T DEBEDHREHEZELTIERT %, )
Bk, BiL2, AESDILIBETE, TAR)T(EBEDLLLE
HiE Hik2 i3
INSA—H 8 | HEfI
BEBFPRILIEIZEDAZE ARISYIDOKERAWN=AE| EIEN2015)I2L55%

HEE— AR Mo (N*m) 5.4 x 10% 5.4 x 10%° 5.4 x 10%°
BEEDEHBRTE Ao (MPa) 3.1 6.3 2.4
T ARNYTADETE S, (km?) 771 1779 450
2RI T HTAR) T DEIEL - - 0.22 0.51 0.13
FARYFADIEHETE Ao (MPa) 14.1 125 18.7
SEREAL A JLF? A (N-m/s?) 3.21x 10" 431x10'" 3.25%10'°

X1 HEE—AVME, PT2TR-FEEHEZEL-EZRLS,

X2 BT AURDT AR TADEBEL AN ESN LB R @ @ @

DERALANIL, _
HEHLANILA, AiE3& BrE£{kIZxd BT R = H

YihShi=s, IRALGL

AN TAEBLEAKREL
=&, RALGW



4. AFREHEILEZEE
2 ERETILDEL

REKRT—ADE

~ R BAREENE

E(12.719)
J?qfif)LODEQEE

~ R BRARGEE D EBEE ELI-hE O ZE 2T -

o rower

RABRAILRGHE~LABRARGHE~ B EXBRARGHBOEGZERELMEDERT—ADE ,J?%T)Véu'ﬂw\?’]

42'30'

42°00'

41°30'

41°00' 1

o BRIRRAIE M2 r

BRI A

139°00'

139°30° 140°00° 140°30° 14100 141°30" 142°00°
(a) HhFREIRFH
th = RRAE F{fh= TR A 7 B B K2 RE
Mw7.8 84km 70km

BEET Ak Rt A &S Ak
3R
o BHE " E&:ssﬁns,.m ;"&f@am ;\i‘tg@aﬂ,.h eL20tm
£
. 6.L.20.0km
51.0km 49.0km 37.4km
(b) BB
A Akl’a‘ilﬁ%ﬁ%%ﬁﬁ A
( L\ GL
pp— ) 5 B L 858 2km
o
g8 10
5 BB 8457 RS $s>
b B 354 2R & 20km

BRETIL(EKRT—X)

))

(c) A-A’' BrEERE



4. B[R BRIL RGHE~ R

2 ERETILDE

RBRARGNE~ARRBARZNEDEHEE EL-ME DM EETH

LE(13,719)

78

S PoweEr

DEETATHENSDEIBCEIBHyFT—RADEZEE(1./3)

- BRBRALTEGHE~ERERARZHME~AERBRARBZHEBEOEELEEL-HE
o BEARHF—XIZHLT,

IZDWT, BRI DTHENSETT

i A ENSEL THRBERADTHENS, EERAMLANILOTENSEZRET S,

FENSDEEIZDONT, ZAAIILUTODERY,

> [BHBORENSITONTIE, FNENT CREASEEZET .,
> TERMARENEZOVTIE, BHOEEARETHI-0, [RBRUTENIS | LESSETERT S,
BEAS—ZADEBEETILIZHT ERENSDHRIE
THNS 185 A—4 ERT—ZOERETNDERS RHEMNEDEE
DIELE
BFMIZHLNLORBHED FEAIEZYASL, B | BAS—ZAOEBRETILIE, BFHIZHLHLORBSHED
HEES BIIMBELCEMT 2. iBESIE, EXEED, | FEASEZYAS, BHTIHEELTEHU TS0,
(2014)ZEDZE, 137TkméT 3, BRAREMNSITEELLELY,
— EHOMBELEL BFHLEREEFNQ014)ES | BEERBOREASEEETIICHI-Y, HETEH LA
I = =L, BTEITHL, EREAKRE(EEIETERSND,
%ﬁﬁ‘ EAARRCREDE HERICHEE, 3 e
IR 5 SEHTF AL AT, BERORBESANRS | oo a0 BATHISEEARTIEL0, BRSA
MTIERLME S DIERI A5 /T,
FARYFAQERBLAL | BAEHFULECRDE, EEOHEELBEL, BIF | e = m o oo
(,;E\jjl-‘%—lz%) ﬁ\(2015)(:§d%, %:l'-io gﬁ)ﬁ@]%/ﬂ“b/t 0)151%%%%?60
o — e B RIFTHENKRESAGE LS, #itiziZEH1EDI< _
FARUT AL HBI= 7 AN T T BT 5. . Rz
B
THEMS 2245 3 BE5IZ, S AL
E&iiﬁﬁyéﬁi“ %&ﬂﬂl Z’Zlﬁ: 575 j(%( &%)ct’)(u, *’Eaﬂ@t@)‘/l‘ EJZE

AN EAERIZEBICEES DBIRFAKREETET D,

[ ] 2ssmunTmrssLTERT 5/854—4



4. BRBRAILTEGMB~ERBEARGMB~HERBRAEZMEDEHEZEZEL-hEDMMESFTH
F(14.719)

42 ERETILD

=n
=374

DEETATENSOEIBICE KBy —RADEE(2/3)

79

J Power

[ - REBRALRBGHE~RABARBHE~AEEERARGHEDESHZERL-MEDRA T —AZUTISRY,

REBRALTZHE~RABARZHE~ARRBARZGHEDEHEZERBLMEDRSAT—X—E

BMEtr—X

#rE & E(km)

H AR

ETEEMAC )

TAR)TADEEAHLAIL
(IGABETE)

TAR)TAHLE

IIREAE R

BERr—X

137

Mw7.8

45

MEFTALIE

KT AR EIZ,
i wREEOIE
[ZECE

BRERTE

ERLANILOTRENS T —R

137

Mw7.8

45

BMEEFAILE X156

BT AT EIZ,
i cRZRBIEOME
[ZERE

ETBER A DFENST—R

137

Mw7.9

30

BEITALIE

KT AR EIZ,
i wREEOBIE
[ZEEE

BRERTE

[ ] umeTwsseLTERT 5/554—4

I:] (BRI FENSELTEET B/ $54A—4



4. BARBAILKGHE~RRBARGEE ~ B EEBRARZEEDEEZE EL-HED =S 5T
I--iEii;2iﬂ;22-zEél2‘:12&-------155— I’?@H@ﬁo
BDEETAHATENSDRIBICE IR —RADEZE(3/3)

- BRBRAILEZHE~R

BRETIVELUTIZRY,
o« B8, ERHELANILOTRENST—ADE

RBRARGHE~ARRBARGHEDEHEZZEELMEDHEERADFENST—XIZDT,

BIRETILIX PINITRTEERT—RAERBETH D,

42°30" | | | ] EEeT Ak Rt 5 A &S AR
RE
E#2.0km AR R R TRIERAIE R 2 TERSA S 3

g - v “{\, 3\, G.L.20km

42°00"
i S
IRk g

—_— o WMHAZ |

THEIREALA G.L.20.0km

51.0km 49.0km 37.4km
41700 | (b) REE
50
T T T
139°00" 139'30" 140°00" 140°30' 141700 141°30° 142700 A KEIERFHFEER A
GL
AN —
— ) B8 L Ui iR S 2km
(a) MR E I FZE K
TANYT4 o %@‘%@
== == i " = r—O0F & BT FE R £ 307 ﬁ\% (@ i s s
R F Il =R e A 7 B B K2 RE ) 7 T 3 2R S 20km
Mw7.9 75km 58km

EEETIL

(c) A-A’ BTER X

(W IERADRENST—R)



4. BRBRAILTEGMB~ERBEARGMB~HERBRAEZMEDEHEZEZEL-hEDMMESFTH o
42 ERETILOEKTE (16,719)
— S PoweEr
=JL

BB /INSA—2DHBTE (1 /4) B /INSA—EADEFEIA—

[ . Wi TA—4lE, BERTFALIEESEL, EXNE RURABRENETAMRERYRHEET 5. ]
N\ 4
i L AT W B E &S B RS 57 B R A i =l ERERE SIEREV, BEp,
2 EXEEN014) || MBES RUN || EXaENCS || WEENES || BEESA, R0 || BRERSSFE BITEE 1 =p V.2
quf_ [CEDERE BiglzkYHE [EDERE chlli&ﬁ;}iéggéb ;ﬁfﬁi@l:go BOERE iﬁ;ﬁ?%ﬂ@oogb)l:i
0 & (6575 X /E > RTE
30° ZETE =
— I
) :
HRE— A M, E—AUPRY ZF2—FMw Rt
My=1.54 X S x 10" (N-m) > Mw=(logM,—9.1)/1.5 ] BEEPALIE, RAMBCARGREMI-HTS
[E3 A& (ZH(2014)] [Kanamori(1977)] HRERLWTRE
A ¥
S B R T AV CDIBE—AVMM,,
> 8 My=M, X S,/S (N*m)
| & S BT A DEE
9 \ 4
S dS STE 4] [ 152, == : S > =
AR g TR S0 &7 A OFRT RYED
[H8(E5\(2015)] Di = Mo/(4 S (m)
— ™
— [ y A I
- BT AT ZRYTAD J| BRI ANDOTZRYT A DEFES, g\tﬁ;;/ql;z};%u T
A HAKTEAC, > S,=(Ao/A oS, (kmd) o o
5 R Ao =Ac,, xa (MPa) D,= 2D; (m)
>|‘ D) A 0 =187 (MPa) [{8[F\2015)] v
7 BT o=l ERTANDT AR T4D
A 0’5 AL AL QRN —R: ¢=15 S5 EEILA LA,
A,=4nrAo, V2(N-m/s?)
=(< 05
r=(S,/ 1) .

BB/ NS A—FERETIA—




4. BRBRAILTEGMB~ERBEARGMB~HERBRAEZMEDEHEZEZEL-hEDMMESFTH
42 ERETILOE

£ (17.719)

OMEB/NSA—EDERTFE (2/4)  HEET—R

82

J Power

BRBALTEGHE~AABARBHE~ARREARBMEDEDZEELILME EXRT—XDWHE/SA—4

BREE
IE B H (B - - - R ERM
BEET AL | T AV | LB 2T Ak
EM[ 6 ) 7 7 348 EXREEFENQOIDIHIEHTE
TERA 5 ) 45 45 45 ==
LimiRE hikm) 2 2 2 WEREBORABERICES
TimRS bi(km) 20 20 20 Bt
R Li(km) 51.0 490 374 EXREEFENQ01DIHIEHRTE
& Wi(km) 255 255 255 Wi=(bi~h))/sin & |
% . WEmEE (Z LT AN Si(km?) 1301 1250 954 S=L X W;
E’J‘\o g B E R (2 4K) Stkm?) 3504 S=XS;
7 1% HEE—AV(£K) Mo(N - m) 5.4E+20 Mp=1.54 x S x 10"(EZZ & FH\(2014))
I HEE—AVNE T AL Moi(N-m) 2.0E+20 1.9E+20 1.5E+20 Mo=Mo X Si/'S
s E—ANIYT =ZFa1—F Mw 7.8 Mw=(logMo—9.1)/1.5 (Kanamori(1977))
SIREE Vo(km/s) 34 Hh R A ER(2009b)
fRl 4 22 1 (N/m?) 3.12E+10 U=pVyZ p=27t/m?
THIRYE Di(m) 49 49 49 Di=Mo/( 1 S)
EHENBETE A o(MPa) 2.4 2.4 2.4 1= (FH\(2015)
RIR G R E Vi (km/s) 2.4 V,=0.72V; (Geller(1976))
[k Sai(km?) 167 160 122 Sa=(A 0/ A T.0)XSi, A 0.0=187MPa(i8IEH\(2015))
g MEE—AVE Moai(N-m) 5.1E+19 49E+19 3.8E+19 Moa= & SaiDai
[ y | FHRITRYE D.i(m) 9.9 9.9 9.9 D.=2 X D;
E’?] 7 | mrarTE A 0 .(MPa) 18.7 18.7 18.7 1E(FH\(2015)
’5‘0 ERLRIL AL(N-m/s?) 1.98E+19 1.94E+19 1.70E+19 A=A X (Su/ ) X A 04X V2
’l‘ L. LEHE Skikm?) 1134 1089 831 Sb=Si—S.i
2 | 2 | #EE—AE Mosi(N*m) 1.5E+20 1.4E+20 11E+20 | Moo=Mo~Mo,
f§ FHTRYE Dyi(m) 42 42 42 Dy=Masi/( & S
EMEA 0 wi(MPa) 4.0 4.0 35 0 b=(Dbi/Wp)/(Dai/ Wa) A O o, Woi=Wi, Woi=S,%°
QfE - 100f'0 Kakehi and Irikura(1997)




4. BRBRAILIEBME~ERBARBGHMEBE~BEXERARZGHEZDEEEZEL-HMEDZEE)ZT(H
E(18.719)

42 EBRETILDE

OMEB/INSA—2DHTF(3/4)  FEAHKLARILDARFEMNS

—

83

J Power

A

REBALRGHE~AFABARBGHBE~AEEBARGHEOESHZEZRELLME ERHALNILOTENST —ADWRE/NNTA—4F

e g BREE o
R A LR PN vy ey AR
EM 0 ) 7 7 348 EREIENQOIHDIERTE
tER A 5 ) 45 45 45 ELt
LimiRE hikm) 2 2 2 MERERBORFRERIZES
TimRES bi(km) 20 20 20 mLE
K& Li(km) 51.0 490 374 EXREEFENIQOINIHEIERTE
iz Wi(km) 255 255 255 Wi=(bi~hy)/sin & ;
% . BB EE (BT AV Sitkm?) 1301 1250 954 SELi X W,
pE; ,‘%? 7 B E A (2 1K) S(km?) 3504 S=35
3 % HEE—AV(2K) Mo(N-m) 5.4E+20 Mo=1.54 X S x 10"(EI 3 & F A\(2014))
/,lw HMEE—AVNERT AL Moi(N-m) 2.0E+20 1.9E+20 1.5E+20 Mo=Mo X Si/S
E—AUMYT ZFa—F Mw 78 Mw=(logM—9.1)/1.5 (Kanamori(1977))
SIERE Ve(km/s) 3.4 Hh R A ER(2009b)
Rl 1 (N/m?) 3.12E+10 u=pVe2 0=27t/m°
THIRYE Di(m) 49 49 49 D=Moi/( i S)
EHIEHBETE A o(MPa) 24 2.4 2.4 1EI(FH\(2015)
IR AR EE Vi (km/s) 2.4 V,=0.72V; (Geller(1976))
[k Saitkm?) 167 160 122 S.=(A 0/ A 0.0 %S, A0 .=18.7MPa(iEIEH(2015))
% HEE—Ak Moai(N-m) 5.1E+19 4.9E+19 38E+19 | Mos= K SuDa
! y | FRAITRYE Daim) 9.9 9.9 9.9 Da=2 X D;
*,:q T | BABTE A 0 .(MPa) 28.1 28.1 28.1 18 [FEH\(2015)% 1.5
’5‘ BEREZLNIL A.(N-m/s?) 2.97E+19 2.91E+19 2.54E+19 As=4 7T X (Sa/ T X A 0, x V2
’l‘ L |LEHE Seitkm?) 1134 1089 831 Sb=Si~S.i
3 _§ EE—AU Mopi(N-m) 1.5E+20 1.4E+20 1.1E+20 Mob=Moi~Mosi
fg’% EHTRY= Dpi(m) 42 42 42 Db =Mosi/( £ Spi)
EMIEH 0 pi(MPa) 6.1 5.9 5.2 0 bi=(Dbi/We)/(Dai/Wa) A O i, WoimWi, Woi=S,%°
QfE - 100f'0 Kakehi and Irikura(1997)




4. BRBRAILIEBME~ERBARBGHMEBE~BEXERARZGHEZDEEEZEL-HMEDZEE)ZT(H
42 ERETILOEKTE (19.719)

BOME/NSA—2DHBTE(4./4) BEERABADOTREN ST

—A

REBALRZHMBE~RAEARBHE~AEEBARGHEOEDZEREL-HE MBENADTENS T —ADWE/FA—4

84

J Power

B} o BREMB o
" H SR s oA | P REs Ak | LB eI Ak SRR
EM[ 6 ) 7 7 348 EXREEFENQOIDIHIEHTE
tERA 8 ) 30 30 30 ERADRENSEBE
LimiRE hi(km) 2 2 2 MEREBOREHERIZES
TimRS bi(km) 20 20 20 ELt
Rr& Li(km) 51.0 490 374 EXREEFENQ01)IHIEHRTE
g Wi(km) 36.0 36.0 36.0 Wi=(bi~h))/sin & |
% . EEBEE (BT AV Sikm?) 1836 1764 1346 SELi X W,
,E']‘\o g M B EAE (21F) Skm?) 4946 SR
? 1% HEE—AVN (LK) Mo(N*m) 7.6E+20 Mo=1.54 x S x 10"7(E 3 & [Z5H\(2014))
/)[l HMEE—AVNEET AN Moi(N-m) 2.8E+20 2.7E+20 2.1E+20 Mo=Mo X Si/S
E—AVNIYT ZFa1—F Mw 79 Mw=(logMo—9.1)/1.5 (Kanamori(1977))
SIEEE Vo(km/s) 34 Hh = A ER(2009b)
Rl 3= 1 (N/m?) 3.12E+10 U=pVyZ p=27t/m*
EHTRYE Di(m) 49 49 49 Di=Moi/( 1 S)
EHEHBETE A o (MPa) 24 24 24 1= (FH\(2015)
BIRIGIERE Vi(km/s) 24 V,=0.72V, (Geller(1976))
[k Sai(km?) 236 226 173 Sa=(A 0/ A 0.0)XSi, A 0.0=187MPa(i8IEH\(2015))
?7S MEE—AVE Moai(N-m) 7.3E+19 7.0E+19 5.3E+19 Moai= U SaiDai
[ TJ\ FHIRYE Dai(m) 9.9 9.9 9.9 D.=2 X D;
B | 7T [oarre A 0 .(MPa) 18.7 18.7 18.7 1 (EH(2015)
’5‘ BERELANIL AL(N-m/s?) 2.35E+19 2.31E+19 2.01E+19 Aa=4 Tt X (Sa/ TP X A 04 X V2
’l‘ L LEHE Shitkm?) 1600 1538 1174 Sb=Si—S.i
3 _§ HmEE—AVL Mopi(N-m) 2.1E+20 2.0E+20 1.5E+20 Moo =Moi~Mosi
i EHIRYE Dyi(m) 42 42 4.2 Dsi=Mosi/( £ Spi)
EMEA O vi(MPa) 34 33 2.9 0 5 =(Dpi/Woi)/(Dai/Wa) A T i, Wp=Wi, W,=S,%°
QfE - 100f'0 Kakehi and Irikura(1997)
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J Power

.

/- JGBEARY N VIZE D EE)EE M
- BEERIE BIBEREI137Tkm, MWISDRKKXKEE THA=&, ¥8HEH (1975), EFF(1990) D T—2ybDEEMNELY, BEHAXNR

NEWTBIEND, RETYYT ZFa1—FDEE A ELLY,

« ZIT, [KREFTITZFa2—FIZLBFFETIE G, E—AUMI T ZFa—FMwCEHERTBE TR AN Z AL U T OER#ERE

RICKHMEHFTMEITI,
Abrahamson et al.(2014), Boore et al.(2014), Campbell and Bozorgnia(2014), Chiou and Youngs(2014), Idriss(2014),
Kanno et al.(2006), Zhao et al.(2006), AL -22]1|(2006)

B EEETIILERW=FEICL S EE) ST

« BICHENT, ERMBLELTRVWSCENTE LB GERALE N FIoN TSI EN L, RERMJ ) —VEREICLHHE

BEEETS.
. BERWEL, BEBRLALSATOBEAN=XLEET HHEERELL.

\

J
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% le\“’u‘:?Ii"!.—';is'6

ARSI RS BRI (1.2) "
fu%ff'??:?:l KOEHEIZH 1A E(1975), F47(1990)) & At

N

s BEERIL BIBRI137km, MWw78DRXMETHAT=6, ¥2A (1975), E#t(1990) D T—2vbDEFEMN LY, #ERR RN
ERBIEDD, [RETIYY ZFa—FOFHMmA HFELELY,

s T, [RETYI ZFa1—FIZ&BFHAETITHL, B—A UMY ZFa—FICEDETEREL R B =EXZ AT, thEEFHE
EET 5,

g J

HEEREOWHBRESLIE 137TkmTH D=0
VN Ea(1975)o>—r—’5ttjl~o>§ulﬁl9$t73%>

T T T T T
) _ MEDBATREST ZERED o
km| Fault Dimension . 29} mf“m’;mw’;‘) og o
loo-E Vs : 7 ©O
- Earthquake ——0 sal | &0
- Magnitude ©o—o0 / HEEFDIogM, e, LR Bl o g08=
504 & 3) /
i 7 —_ ®
= 27h /o -
* o At/ :
L @ = O
I8 o = 26| HEEREDIogM, %, EF1(1990)
7/ |T - /@., OREHEDT—2t v D
L 7 o EO sale O. FEsEHB,
IO = rl O_'-_O & Q -
- y; 2 . log M =1.1TM+17.72
& 24— lakenura et al (1990) _|
5 A °
B ch L=06M-29 23 ® .
— {km) — [ 1)1983 Nihonkai-chubu —|
2)1964 Niigata
T T T 22|&” 3)1940 Shakotan-oki
6 ? 8 1 | | 1 ] §
4 5 6 7 8
M M
WHAITDICKDIRRTIIV = Fa—FLERIOMERK RA990)ICLDRETIYT ZFa—FEMEE—AV OB EK

¥AA(1975)[2E EHAT(1990)[2nEE
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o rower

© EAUMNYYT ZFa—NICEOKRRBBERRZAVSICHT-Y, TOBERMEHEEL -,

o IEBEARINVICEDKHEERFHEL, UTOBEAFRLGERBERXZTRALS,

Abrahamson et al.(2014), Boore et al.(2014), Campbell and Bozorgnia(2014), Chiou and Youngs(2014), Idriss(2014),
Kanno et al.(2006), Zhao et al.(2006), AL -22)1](2006)

HRBRAILEGHE~ AR BARGHE~RERERARBMEDESZEREL-MEDOHERE, MEREERH
r—z HEHE M7 [ A= S BE
EXRITr—2R Mw?7.8 70km
HEERADTRENST—X Mw7.9 58km

E— AU ZFa—RIZEIERBEERX OE A%
mEREEER Mw ) &R EERE D FEEH Mo B G- FE I BEAK
] _ 4~174km (F{H R EERE) =
KErIFM(2001) Mw4.9~7.5 O~ 174k (B BB 4 5 88 SE=HCLART, BHTH, STETH X
ALl - 22)11(2006) Mw5.5~8.3 300km LN 150=Vg3,=750m/s O
- 51:(2006) B - Mwd.9~6.9 250km L I 7&Eth g, ]I*Eiﬁﬁﬁ;gﬂﬁiiﬂ’,ﬁ%, T2 %
Zhao et al.(2006) Mwb.0~8.3 0~300km Soft soil~Hard rock O
Kanno et al.(2006) Mw5.5~8.2 1~500km 100= Vg3, =1400m/s O
Abrahamson et al.(2014) Mw3.0~8.5 0~300km 180=V¢;=1000m/s O
Boore et al.(2014) MWS'O'&S'SSB*%?L&LEEI:E%%E ) 0~400km 150 = V5= 1500m/s o)
Mw3.3~8.5(t& I L fE)
Campbell and Bozorgnia (2014) Mw3.3~8.0G¥: B &) 0~300km 150=Vg3,=1500m/s O
Mw3.3~7.5(1E B /&)

Chiou and Youngs(2014) h&m3355:88%§¢£§ﬁ§) 0~300km 180=V¢;3=1500m/s (@)
Idriss(2014) Mw5.0LL E 150km AN 450m/s=Vgy, O

(] @A AR IR R R
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4.3 EF M FE(4.5)

TR E

TIVERAW-FERICELME

sl (1.2)

g%i’lﬂ O)n%]:

o rower

RERMT)—UBEGEICAWSERNE
=(M6. 3)EJ_EL,T_

AT, 199348H8H 0)111‘,

¥ BERRBELTREELELHMEDIL, REME

. BTERE, RUANDZ X LBREREF

42°00"

41°30'

41°00'

139°00'

X1 BELHMBEMATREEL:, BEODENSM2IEEELIRD, #1EDZAT - AHZX LHVE

s BE, UREFRMEOERITIAEEIT AV MOEICFHELTLSD, BN THRET AVCRUEESHRET AV MEEIZERE
BFOERMEIC JELT.?E/E'Inﬂﬁx‘b‘ﬁ'éh'cb\&b\_tb‘b ETDEITAVNTURERIMETAWNS,
. . v EEL-ERMEOFHE T2
KEAN A ) R ) PRI
mgsMs_S) 41.9525 139.8881
g F**"ﬁ -
A M T B (km) EIRES (km)
FHAERIME A3 1993.08.08
4:42 63 %93 153
o HERmAZT AT HREH i FERC ) TERAC ) ITARYA(C )
TIERALA S
183 52 94
i A A’
Eﬁlﬁ@%iﬁl‘—’\ GL
""""""" W8 L imiE S 2km
50
39'30 4000 14030 41700 14130 142°00° %4 () YR A15.3km
RIE=V/)=IR .
BELE-ERMEOME
------------------------------------------------ B /= T S iR S 20km

A-NHTERKE ZERMEBLMHEEOMEOER

AEMELEUL TV DB DA,

X2 db#E, B, RUERZRSE, BEEINEN99DIZES, ER, ERA, TUE, BFEAN=X LI(XGlobal CMT Catalog, EBE, MIZREFIZLS,
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4.3 =BT f1 F & (5.5)

TEETIIZFRAV-FEICESMES L@ (2.72)
BEXRMEDEIR/ N\NTA—25Tf

89

o rower

o BEERERMEIZONT, EBRNSGA—EARV W 2ETIVLIZLREHREBRARINLEEAGBZOLE®RETT,
o BRNTGA=BIZE DKW 2ETIVIZEZEH/ERARIMLIL, thEEAIRERELKEET D,

RIR/NSA—EDFHERER

BIR/INSA—ZX2
REBR . s _
HEE—AR (N-m) O—F+—EKE (Hz) It % T 2 (MPa)
1993.08.08 4:42 3.0x1018 0.31 19.3

X1 :Global CMTHAOY (245,
X2 EXRMEDOQEMIEIZIL, Kakehi and Irikura(1997) & BsEZ Q(H=100f" 9% L5,

— I
~ 100 FeRAE:43.5 om/s? ~ 100 e KAE:51.5 cm/s? ~ 100 FRAE 47,1 em/s? "
é 50 é 50 \é 50 1.0E+21 :

%0 @g o B i > | My=3. IQ><10‘8 Nm
57100 0 20 10 60 30 100 §100 0 20 10 60 30 100 S0 0 20 40 60 80 100 LOEH20 oo "'i' _,_____AC_'F_!.Q__&_MEG.-.
Wi (5) 522 (s) w2 (s)
y %, o » %, . \, “, 1.0E+19
RARAKKAT  RELKXA LR
LARA SAAALANANA , LA T
) (X 3 NS CRA (A U AN £ 108417
[ N % J % N Y
KRG BRI KK LA <
. RN KX A : \) KA KX 4 \) % LA a 1.0E+16
AL = KA K [ A
KEAKKAKKAT KK A KA KA KK LKA
TR TRy RS
oo oo ; L Lo ’ e ’ 0.01 0.10 1.00 10.00
NSHE % EWHL4 UDR4 Frequency(Hz)

BV =)

ERhEONEERLIFEER SR SRR EZMEDERERANINLEERIZGEEZD LLEL
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s #E R
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o rower

REANINVIZEDOKE
B —

o HWE1975), HA(1990)DT—2 b DEER RN ELY, 3

WY CMZ I TEELV =D, MW TEHEL 7z A F DR R C KBS T MIERE R T,
Abrahamson et al.(2014), Boore et al.(2014), Campbell and Bozorgnia(2014), Chiou and Youngs(2014), Idriss(2014),

Kanno et al.(2006), Zhao et al.(2006), AL -22J1](2006)

\ BE, MEMSDE, LEEDOBEMBERXOBERAMNRND:H, HIEETILICISFMEERT 5.

~

J

=
&4
& %
» K (h=0.05)
1000 T TT T TT T =
L S D S % D
v ®Q @ A
500 {X
200
S
,\Q
100 & 1
50 ¢
20 <
7
. >
@ \ﬂ)%/, 7 P2
10 z ’@ ]
o 2
(em/s) - Qé 7 N %_ 7
2 5/ :
B Y 27 X i
S N 47
/ ’)K’///
2 ’ 4,/”’
4
/ /|
3 .
u .y
0 -
0.5 2, 1/ ,/
, 7/
L , ]
7
/;(%
0.2
Q 3
| 11 | 11 | 11
0.01 0.02 0.05 0.1 0.2 0.5 1 2 5 10

g HARS—X(Mw7.8, BB 5% 55 FE B 70km)
AR BERADTENST—AMWT., B REEE#58km)

Abrahamson et al.(2014)
Boore et al.(2014)

Campbell and Bozorgnia(2014)
Chiou and Youngs(2014)
Idriss(2014)

Kanno et al.(2006)

— M -22)11(2006)

Zhao et al.(2006)
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4.4 HEBEER (2, 8) - Frowen
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P S
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%_ I’J/FOWE!?'Z
MIEETIZANEFRICEIOMBETMBER [(EXT7—R FLERE]

InEE

DR 5 BB :294.1 2 = BRAE:214.0 2 o e KA :213.4 2
é 200 ‘ I cm/s é 200 ‘ cm/s \; 200 | cm/s
L S 150 £ 150 5150 |
wiEbEA " L g w0 ,
150 1 150 E150 o
=300 = 500 1 =-300
0 50 100 150 0 50 100 150 0 50 100 150
R (s) 51 (s) R (s)
. RKAE:245.9 cm/s? . FRAE:198.7 cmy/s? N HRAE:231.9 cmy/s?
> 300 300 2 300
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w0 o w0 —% N 0 e
*%150 L §L150 ik %—150 l
=-300 £-300 2-300
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R (s) R (s) R (s)
~ KA :245.4 cpy/s? _ KA :227.7 eny/s? _ FERAE:235.3 /s
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IR A3 £ 150 ! E 150 ! W ‘ £ 150 [
w 0 w0 w0
%—150 ! @—150 l l {%—150 1
]300 B-300 5300
0 50 100 150 0 50 100 150 0 50 100 150
R (s) R (s) R (s)
NS5 EWRL5Y UDRE %
pEYE , . ,
10 e KA :34.3 em/s 10 e KAF:24.2 em/s 10 T KAF:16.8 cm/s
> [ @ =@ [
MiERMART L Y T % “WM" R
< it o (il S ~ pp S
= -20 = 20 } = 20
B 40 B 10 40 1
0 50 100 150 0 50 100 150 0 50 100 150
52 (s) W54 (s) W51 (s)
e RAE:23.3 em/s B KAE:26.8 cm/s e RAE:19.8 cm/s
40 40 40
Eﬁiﬁﬁﬁﬁé‘,ﬁZ r\"\ 20 3 20 ‘ | 3 20
X - - ) m——y T : - 5
& -20 | Q =20 l ! & -20
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e KA#:25.6 cm/s BRAE:22.3 cm/s BRAK:16.8 cm/s
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5 o - i 5 o P 5 o
20 ! i 20 iy 20
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0 50 100 150 0 50 100 150 0 50 100 150
R (s) R (s) R (s)

NS5 EWRL 5 UDRL %
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4.4 HEBIEER (4,8) - Frowen
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4.4 = EETE SR (5.78) R — %OWE?

BTEETIIZAVNEFERICIOMEEFTHEZER (BRMLAILOREINST—R FLERZ]
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